INTRODUCTION
Several researchers determined the volumetric and viscometric behavior of electrolyte solutions in protic and aprotic solvents in order to investigate ion-solvent interactions [1] [2] [3] [4] [5] [6] [7] . The thermodynamic properties of binary mixtures of AN and 3-HPN have been extensively studied with the aim of investigating the interactions in solution phase with electrolytes LiBr, NaBr, KBr, RbBr and CsBr [8] [9] [10] [11] .
The alkali metal bromides were not completely soluble in AN except for LiBr. It was difficult to measure their viscosities and densities in AN. Mixtures of AN +3-HPN have great affinity to dissolve the alkali metal electrolytes because 3-HPN is a protic solvent and has great solubility property towards electrolytes [12] .
The aim of this work is to report the experimental data of densities and viscosities of alkali metal bromides in AN, 3-HPN and in a 50% AN +3-HPN mixture at different temperatures to determine the activation and thermodynamic parameters like energy of activation E v , Gibbs energy change G and entropy change S . Results are discussed in terms of intermolecular interactions [13] . The excess molar volume is also reported for the binary solvent system. 
EXPERIMENTAL

Materials and Methods
AN 99.9% pure E. Merck and 3-HPN 98% pure Acros Organics New Jercey USA and were used without further purification. The densities and viscosities of AN, 3-HPN and 50% mixture of AN+3-HPN were measured at various temperatures as shown in Table 1 .
Alkali metal bromides such as LiBr (Riedel -de Haen 99%) NaBr (Scharlau 99.5%), KBr (Merck 99.5%), RbBr and CsBr(Acros Organics New Jercey) were used without further purification. Salts were stored in oven over well dried and desiccated to prevent the moisture.
Viscosities of solutions were measured using an Ostwald Viscometer type techniconominial with 0.1 (Cs/S) at different temperatures ranges from (298 to 323 K ± 0.1) with increase of 5K. The temperature was maintained constant throughout the course of experiment with the help of a thermostatic water bath type (circulator model YCM-01, Volt 230 AC, Hz 50, Amp 5). Densities were determined by relative density bottle with capacity of 10 ml by volume. A stopwatch (advance 85-quartz) having least count of 0.5 seconds was used for determination of time of flow of solutions.
Experimental work was accomplished to measure the viscosities and densities of AN, 3-HPN and 50% mixture of AN + 3-HPN and alkali metal bromides in these solvents. Viscosities of alkali metal bromides in AN, 3-HPN and 50 % of AN+3-HPN were measured at all mentioned temperatures.
A known volume of alkali metal bromide solutions were introduced in to the viscometer by placing it in the thermostatic water bath having a constant circulation of water. Viscosities and densities were measured as a function of electrolytes concentrations and temperatures. Replicate experiments were performed for each solution. The experimental reproducibility of the viscosity measurements of each solution was ± 0.2%.
RESULTS AND DISSCUSSION
The densities and viscosities of AN, 3-HPN and 50% mixture of AN +3-HPN are showing slightly changes with temperature differences 5 K.
The viscosity was calculated from relationship.
where d, ,t, d w , w ,t w refer to the density, viscosity and time flow of solutions and water respectively. The viscosity of investigated solutions depends on the solute concentration and increases in a linear manner with concentrations [14] .
The densities of alkali metal bromides solutions in AN, 3-HPN and 50% mixture of AN+3-HPNchanges slightly with the increase in temperature. The densities and viscosities of bromide electrolyte solutions in AN, 3-HPN and 50% mixture of AN+3-HPN were measured at different temperatures and reported in Tables 2, 3 and 4 respectively. The results show that viscosity increases with increasing concentration of electrolytes and decreases with the increasing temperature.
The decrease in viscosity with increasing temperature is due to thermal vibration, which weakens the intermolecular forces of electrolyte solutions. The observed increase in viscosity with increasing salt concentration is due to the increase the intermolecular forces which cause to resist in flow process.
It is also observed that viscosities of solutions increased with the increase of electrolyte concentration which is a common feature in most non-aqueous solvents and also in the mixture of non-aqueous solvents [15] .
The data of the viscosities of solutions obtained were used to study the solute-solute and solute-solvent interactions using the Jones-Dole equation [16] .
where sp is the specific viscosity and A and B are The A-coefficient is related to the effect of ion size on the viscosity. The values of A-coefficient for all alkali metal bromides in AN, 3-HPN and 50% mixture of AN+3-HPN are tabulated in Tables 5, 6 and 7 respectively. The values of A-coefficient are small and positive there by indicating weak ion-ion columbic interactions. The values of A-coefficient are found to increase with the rise of temperature. This may be due to the interpenetration effect (cation-cation) and (cation-anion) which brings ions together [17] . Tables 8, 9 and 10. The value of the Bcoefficient is found to be positive and decreases with increasing temperature because electrolytes behave as structure maker in solvents. In ionic solutions of electrolyte interactions arise between ions and solvents, which are effected on the tendency of reactivity of ions. The viscosities of alkali metal bromides in 50% mixture of AN+3-HPN are less than in 3-HPN because the addition of AN causes the breaking of the hydrogen bond between 3-HPN molecules thus leading to a less structured solvent and to a rapid decrease in the viscosity of solvent as well as in bromide salt solutions. This would lead one to expect a decrease in structure breaking ability of ions when the AN had been added [12] . The power of reactivity of an electrolyte which causes the alteration in the solvent structure depends on the ionic strength, charge, size and shape of the electrolyte. The B-coefficient of bromide salts in pure AN, 3-HPN and in mixture are positive and decrease with increasing temperature. The decrease in positive values with increasing temperature reveals that electrolytes behave as structure maker in protic and aprotic solvents, it indicates that viscosity decreases due to the solvent structure. Distortion of solvent structure is small which leads to the positive values of B-coefficient structure making in nature [20] .
The energy of activation E v , was evaluated from the Arrhenius relation [21, 22] 
where is viscosity R is the universal gas constant.
The results for the energy of activation E v of bromide salts in AN, 3-HPN and AN +3-HPN are tabulated in Tables 11, 12 and 13 respectively. The energy of activation E v can be related to the work needed to form a hole in the liquid. The holes are necessary for a liquid to flow. The results show that E v value increased with the increase in concentration of salts in AN, 3-HPN and 50% AN+3-HPN. This shows that the value of E v increases with an increase in concentration of electrolytes cause to hindrance in the mobility of molecules and the increase in the size of solute particles so the energy of activation increases. This is again based on hole theory that holes are necessary for solvents to flow [23, 24] . The larger sized solute particles produce less vacant sites and lead to an increase in viscosity and large values of energy of activation E v . The energy change of activation G for viscous flow is given by [22] 
where V may be regarded as the volume of one mole of solvent particles, h is Planck ' s constant, N A is Avogadro's number and R is general gas constant.
where n 1 , n 2 are number of moles of solvent and solute respectively while v represent the number of species are present in solution in dissociation form.
where d is density of solvent, M 1 , M 2 are molecular masses of solvent and solute respectively for solvent mixture 50% AN+3-HPN averaged molecular mass M av was used to calculate the molar volume of AN+3-HPN mixture.
( 1 0 ) where x 1 , x 2 are The mol fraction of AN and 3-HPN respectively M 1 , M 2 show molecular mass of AN and 3-HPN.
The values of energy change of activation G are tabulated in Table 14 of LiBr in AN, 15 and 16 for alkali metal bromides in 3-HPN and 50% AN+3-HPN respectively. The results show that the value of Gibbs energy change of activation G increases with the increase in concentration of salts and temperature. The positive values of Gibbs energy change of activation increase with the increase in concentration of electrolytes and also with the rise of temperature indicate the association of electrolytes molecules with AN, 3-HPN and 50% AN+ 3-HPN mixture. The Gibbs energy change of activation controls the rate of flow in fluid which is governed by the ability of molecules to move in to the prepared hole and the readiness with which the liquid produces the hole [17] . The results showed that the values of G increase with increase in temperature due to increase in salt-solvent interaction.
The change in entropy of activation S is given by [27] .
The energy of E v does not differ appreciably from activation enthalpy ( H).
The results of entropy change of activation S of LiBr in AN and LiBr, NaBr, KBr, RbBr and CsBr in 3-HPN and 50% AN+3-HPN at different temperatures are summarized in Tables 17, 18 and 19 respectively. The entropy of solution at all temperatures is found negative and increases with increasing the concentration of electrolytes and also with increase in temperature with some variations indicate more order in the system. The negative values of entropy change of activation S shows that the species are formed at activated state are more ordered than the initial state [26] .
The excess molar volume V m E has been calculated by the following equation. mixing of the components. The negative V m E indicates the presence of strong molecular interactions between the components of mixture. The optimum condition is directly related to the difference in molecular size and intermolecular interactions between unlike molecules creating associated complexes as well as being effected by the breaking the interactions between same molecules [28, 29] . 
CONCLUSION
Activation and thermodynamic parameters such as E v , G and S were evaluated by using the density and viscosity data of electrolytes (i.e. alkali metal bromides).
The effect of temperature and concentration of electrolytes were observed on the basis of ion-solvent interactions. The positive decreasing order in Bcoefficient with increasing the temperature suggests that alkali metal bromides behave as structure maker in solvents. The E v increases with increase in concentration of electrolytes cause to hindrance in the mobility of molecules. G values of electrolytes in AN and 50% AN +3-HPN mixture linearly increases of electrolytes with increase in temperature and concentration. This increase is due to the association of electrolytes molecules with solvent mixture. Negative values of S show more order in viscous flow system. While negative V m E values indicate strong molecular interaction between components of mixture.
